The ground state rotational spectra of 80 Se and 78 Se species of the hexadeutero dimethyl selenide have been measured in the region from 5 to 40 GHz. In both the cases, rotational and centrifugal distortion constants have been determined by a least square fit to about thirty transition frequencies. For the (CD3) 2 80 Se molecule, fourteen rotational transitions in the excited torsional states £==1, and v = \.2 were also recorded, out of which nine appeared as well resolved triplets. The potential barrier parameter V3 and the angle a between one of the 'top axes' and the 'b axis' have been determined by a least square fit of the mean value of the observed splittings in the v=l1 and 12 states. The methyl top moment of inertia Ia was kept fixed at 6.35 amu Ä 2 , which is half of the observed inertia defect in the molecule.
Introduction
The microwave spectroscopic investigation of molecules possessing two internally rotating tops has become a subject of current interest, particularly from the aspect of top-top coupling For this purpose, the assignment of the microwave spectrum of the molecule in the ground (t^Oj) and at least two excited torsional states (t> = and 12) * is required. Relatively few detailed studies of this kind have been made. Dimethyl selenide was chosen as a part of the general program of studying the barrier and top-top coupling parameters in molecules with the general formula (CH3)2 -X, where X is a group VI atom. The dimethyl sulphide molecule has already been studied 2~4 . Dimethyl ether is currently being studied 5 ' 6 . We hope that a systematic study of this kind yields information regarding how the barrier, the tilt of the axis of the methyl top with respect to the X -C bond, the top-top coupling and other molecular parameters change with the change of the X atom in this series of molecules. This in turn is expected to throw some light on the nature of the intramolecular forces and the origin of potential barrier hindering internal angular motion of the tops in the molecule. We have made the start from the hexadeuterated species of the molecule for two reasons. Firstly our past experiences with other molecules of the series and a model calculation on this molecule told us that the excited torsional state rotational transitions for the hexadeuterated species should appear as closely spaced triplets with a characteristic intensity ratio, making thereby their assignment somewhat easier. The corresponding fine structure of the excited torsional state rotational transitions for the hydrogenated species of the molecule is expected to be very widely spaced (within at least 50 -200 MHz) for even low / transitions. In this frequency range, the relative intensity of the fine structure component lines does not become readily apparent, because of the variations in the input microwave power. This makes the assignment somewhat difficult. Secondly, even the ground state spectrum of the hexadeuterated species was not assigned. The ground state work on the corresponding hydrogenated and some other species of the molecule has been done by Beecher 7 .
Experimental
The hexadeuterated dimethyl selenide was prepared by refluxing deuterated methyl iodide over a slurry of selenium powder in an alkaline solution of sodium formaldehyde-sulfoxylate as described by Bird and Challenger 8 . The species of 80 Se and 78 Se species were observed in natural abundance.
The microwave spectrum was recorded with a conventional 33 KHz Stark modulation spectrograph, employing phase stabilized BWO's as radiation sources and an automatic system of recording the frequency markers 9 . The spectrograph is equip- ped with an eight meter absorption cell and is operating in the range from 5 to 40 GHz. The frequency measurements are believed to be accurate within ± 0.03 MHz. For the purpose of assigning the excited torsional state spectrum of the (CD3) 2 80 Se molecule, use was also made of a microwave-microwave double resonance spectrograph in which both the pump and the signal frequencies could be phase stabilized and varied. The block diagram of the experimental setup is shown in Figure 1 . The radiation source for the pump was a TWT amplifier driven by a phase stabilized BWO. Output powers are 2 Watt (Varian VTX 6084) in X-band and 10 Watt (Hughes 848 HD) in KU-band. The pump source is on-off amplitude modulated by a pin diode switch (Alpha Industries, MT 3486). The rise and fall times of the microwave bursts as obtained from the pin modulator were less than 100 nsec and not noticeably modified by the TWT. A low pass filter after the TWT is essential for the suppression of harmonics of the TWT. The pump frequency could be varied from 8 to 18 GHz and the signal frequency from 16 to 40 GHz.
Ground State Spectrum
The ground state spectrum of both (CD3) The rotational constants, centrifugal distortion constants, and the moments of inertia are given in Table III .
First Excited Torsional State Spectrum and Barrier to Internal Rotation in the Molecule
The rotational transitions of the molecule in both of the first excited torsional states v = lx and 12 were in general expected to consist of quartets, the components of which could suitably be characterized by the A± A2 : E E :
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